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Description 

BACKGROUND OF THE INVENTION 

6 (1) Field of the Invention , 

The present invention relates to a water-repellent antistatic polyester fabric having a durable antistatic 
effect and a durable water repellency in combination. 

10 (2) Description of the Related Art 

Trials to innpart an antistatic property to a synthetic fiber woven or knitted fabric have been made for 
many years. For example, in US-A-2694688, there is proposed a method in which a film of a hydrophillc 
polymer having an antistatic effect is formed on the surface of a fiber, and JP-B-59 34818 discloses a 

75 method in which a hydrophilic monomer is polymerized on the surface of a fiber. 

On the other hand, there is well known a method in which a water repellency is imparted by covering 
the surface of a fiber with a fluorine type polymer (see, for example, FR-A-2039746 and US-A-3378609). 
More specifically, a solvent solution or aqueous emulsion of a fluorine-containing polymer is applied to a 
woven or knitted fabric, drying the woven or knitted fabric and, if necessary, heat treating the fabric to form 

20 a film of the fluorine containing polymer on the fiber surface. 

Recently, an antistatic agent has been used in combination with a fluorine type polymer as described 
above for obtaining a woven or knitted fabric having both the functions. However, since an antistatic agent 
generally has a strong hydrophilic characteristic contradictory to the water-repellent effect, it is difficult to 
maintain both the properties at satisfactory levels. Even though both the properties are temporarily 

25 satisfactory, in ordinary water-repellent and antistatic processed products, the antistatic effect or both the 
water-repellent and antistatic effects are lost by washing or dry cleaning. 

SUMMARY OF THE INVENTION 

30 It is the primary object of the present invention to solve the above-mentioned problem involved in the 
conventional techniques and provide an antistatic polyester fabric having a water repellency durable to 
repeated washing. 

The present invention thus provides an antistatic polyester fabric having water-repellency, the fabric 
being of the type disclosed in EP-A-0038429 and comprising a modified polyester fibre composed mainly 
35 of a polyester and blended with up to 3% by weight of an antistatic agent comprising a polyoxyalkylene 
glycol having no substantial reactivity with the polyester and an ionic antistatic agent, the modified polyester 
fibre having a hollow portion continuous in the longitudinal direction thereof and the polyoxyalkylene glycol 
being agglomerated in a portion of the fibre surrounding said hollow portion, characterised in that at least 
one surface of the fabric is covered with a fluorine type water and oil-repellency agent. 

40 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An example of the production of the modified polyester fiber usable for the present Invention will now 
be described. 

45 As the polyester as the base of the modified polyester fiber, there can be mentioned polyalkylene 
terephthalates and polyalkylene napthalates. Especially, the former polyester, that is, a polyester containing 
terephthalic acid as the main acid component and at least one glycol selected from alkylene glycols having 
2 to 6 carbon atoms, such as ethylene glycol and hexamethylene glycol, as the main glycol component 
may be used. The process for the preparation of a polyester as described above is not particularly critical. 

50 For example, polyethylene terephthalate can be easily prepared by forming a glycol ester of terephthalic 
acid and/or an oligomer by direct esterification between terephthalic acid and ethylene glycol, tran- 
sesterificatlon reaction of a lower alkyi ester of terephthalic acid such as dimethyl terephthalate with 
ethylene glycol or reaction between terephthalic acid and ethylene oxide, and subjecting the product to 
polycondensation under reduced pressure by heating until a desired polymerization degree can be 

55 obtained. 

A part of the terephthalic acid of the polyester may be substituted by other functional acid. For 
example, there can be mentioned bifunctional aromatic carboxylic acids such as isophthalic acid, phthalic 
acid, dibromoterephthalic acid, naphthalene-dicarboxyiic acid, diphenyl-dicarboxylic acid, hydroxyethox- 
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ybenzoic acid and p-hydroxybenzolc acid, bifunctional aliphatic acids such as sebacic acid, adipic acid and 
oxalic acid, and bifunctional alicyc|lc carboxylic acids, such as 1 ,4-cyclohexane-dicarbpyxlic acid. A part of 
the glycol component nnay be substituted by other glycol. For example, there can be mentioned aliphatic 
alicycllc and aromatic diol c6mpounds such as cyclohexane-1,4-dimethanol, neopentyl glycol, bisphenol A, 

5 bisphenol S and 2,2-bis(3,5-dlbromo-4-(2-hydroxyethoxy)-phenyl)-propane. Furthermore, a product formed 
by melt-blending a small amount of other polymer into the above-rnentioned polyester Is included in the 
scope of the polyester referred |o in the present inventipn. 

A composition formed by incorporating a polyalkylene glycol as the antistatic agent and an ionic 
antistatic agent into the above-mentioned polyester can be mentioned as an example of the polyester used 

70 in the present invention. It is indispensable that the polyoxyalkylene glycol should have no substantial 
reactivity with the above-mentioned polyester. By the term "no substantial reactivity" as used herein, it is 
meant that the polyoxalkylene glycol is not copolymerized with the polyester. If the polyalkylene glycol has 
a reactivity with the polyester, the control of compouni^ing becomes difficult. 

As the polyoxyalkylene glycol, there are preferably used polyoxyalkylene glycor having an average 

75 molecular weight of at least 6,000, especially at least 10,000, and a polyalkylene glycol comprising 
oxyethylene units as main units (ordinarily at least 50%) and, for example, oxypropylene units. The 
terminals of the polyoxyalkylene glycol may be hydroxyl groupis, blocked by non-ester-forming organic 
groups of bonded to other ester-forming groups through an ether linkage, or an ester linkage a carbonate 
linkage. In the case where the terminals are blocked by non-ester-fprming organic groups, the average 

20 molecular weight of the polyoxyalkylene glycol may be as low as about 800 to about 4,000. The content of 
the polyoxyalkylene glycol in the polyester may preferably be at most 2% by weight, more preferably at 
most 1% by weight. 

An ionic antistatic agent Is used In combination with the above-mentioned polyoxyalkylene glycol. As 
the ionic antistatic agent, there can be mentioned anionic antistatic agents, cationic antistatic agents and 

25 mixtures thereof, such as polyethylene glycol, polybutylene glycol, alkyl-(or aryl- or alkylaryl-)sulfonic acid 
metal salts. alkyl-(or arly- or alkylaryl-)amines and polyoxyalkylene-alkyl-(or aryl- or alkylaryl-)amines. 
Among them, an ionic antistatic agents having the group -SO3M, especially alkyi-. aryl- or aralkyl-sulfonic 
acid metal salts represented by the general formula RSO3M. in which M is an alkali metal such as sodium, 
potassium or lithium, especially sodium, and R is alkyI having at least 8 carbon atoms, aryl or alkylaryl in 

30 which the alkyI has at least 8 carbon atoms, are preferred. If the alkyI group in R has up to 7 carbon atoms, 
the compatabllity of the salts with the polyester is somewhat degraded. In general, the alkyI group may 
have 8 to 20 carbon atoms, and in many cases, the salts may be used as a mixture of salts in which the 
alkyI group is a mixture of alkyls having 8 to 20 carbon atoms. The content of the alkyI-, aryl- or 
alkylaryl-sulfonic acid metal salt in the polyester may preferably be at most 0.1%, especially at most 0.5% 

36 by weight. 

In view of the physical properties of the resulting fiber, the total content of the polyoxyalkylene glycol 
and the ionic antistatic agent may preferably be adjusted to at most 3%. more preferably at most 1.5%, 
especially at most 1.2% by weight based on the weight of the polyester, and it is preferred that the mixing 
ratio by weight of both the components be such that the polyoxyalkylene glycol occupies 50 to 90% by 

40 weigh of the total weight of both the components. The lower limit of the total content of both the 
components may be about 0.2% by weight. If the total content is below this lower limit, however, changed 
the mixing ratio of both the components may be, or however, changed the hollow ratio, as described 
hereinafter, of the fiber may be. the intended antistatic effect may not be attained. 

A modified polyester fiber having a hollow portion continuous in the longitudinal direction may 

45 preferably be used as the modified polyester fiber in the present invention. It is preferred that the hollow 
ratio of the fiber be up to 15%. especially up to 4%. If the hollow ratio exceeds 15%, as shown in the 
examples given hereinafter, the fiber itself may easily be split into fibrils and the mechanical properties of 
the fiber may be drastically degraded. The outer shape of the fiber having such a hollow portion or the 
shape of the hollow portion is not particularly critical, so far as a polymer layer continuous in the direction of 

50 the fiber axis is present. For example, there may be mentioned a fiber having a circular outer shape and 
including a circular hollow portion, a fiber having a polygonal outer shape in which each side is inwardly 
convex and a circular hollow portion, a fiber having a non-circular outer shape and including a non-circular 
hollow portion, and a fiber having a plurality of hollow portions, for example, 2 to 4 hollow portions. 

In the present invention, the term "fiber" is used to include filaments, staple fibers and twisted, textured 

55 and spun yarns thereof. 

As the fluorine type water and oil-repellency agent preferably used in the present invention, there may 
be mentioned fluoroalkyi group-containing polymers, especially reactive polymers represented by the 
following general formula. 
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P n 2n+l 

o ■ 

in which R is hydrogen or all<yl of 1 to 4 carbon atoms. Y is a radical containing ali<ylene of 1 to 6 carbon 
atoms, such as -R'-, 


R 
I 


75 

-R'-C„Fa„-0-. 


20 

and 


-R'-N-SOj-/ 


OH 

I 

-R'-CH-R'- 


RN®X© 
I 

-R'-CH-R'^, 

R' is alltylene of 1 to 6 carbon atoms, X - is an anion, and n is an integer of 1 to 30. As the example of the 
30 reactive polymers, the following compounds may be mentioned: 

H CH- 

I I 3 

35 -fCH-C-h: -fCH,-C-^ 
^ I n 4C I n 

C-O ( CgF^7 , C-O-CH^-^gF^, , 

0 0 

40 

H H 

C-O-f OCgFj^ , C-O-CH^-CHKBj-CgF^^ , 

o o 

H H 
-i-CR^-C V ^ (CH^,C1 ^ -(-CH--C h- 


3 


55 O 0 ^ 


In the above formulae, n is as defined above. 
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10 


15 


The above-mentioned reactive polymer may be used alone or as a mixture of two or more thereof. 
Furthermore, in the present invention, the water and oil-repellency agent is not limited to the above- 
mentioned polymer, and there can also be used copolymers of two or more of the monomers as used for 
the starting monomers of the above-mentioned reactive polymer, and copolymers of one or more of the 
monomers with one or more other comonomers such as vinyl chloride, vinylidene 'chloride, methacrylic 
acid, diacetone acrylamide, 2-ethylhexyl methacrylate, dodecyl methacrylate^ glycidyl methacrylate and 
styrene. 

In order to increase the durability of the water-repellent effect, a polyfunctional aziridine compound 
having two or more groups represented by the following formula, 

P. 
I 

CH^ 


in which R is hydrogen or methyl, may be used in combination with the fluorine type water and oil- 
repellency agent. For example, the following compounds may be mentioned: 


20 


25 
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N-CNH ( CH,} -NHC-N^ | ^ , 


30 
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I 

CH 


2"^N-CNH— CHj — NHC-N:r^r ^ , 
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35 
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75 


25 


30 


CH ^ ^CH_ 
CH 
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CH^ II I 


'CH2-OCOCH2CH2-l^ 


CHjCHj-C-CHjOCOCHjCHj-N^ I , and 


20 CH2-OCOCH2-N 


CH, CH, 

N 
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As means for applying the fluorine type water and oil-repellency agent, there may be adopted any of 
35 the conventional padding, coating and spraying methods. After application of the fluorine type water and oil- 
repellency agent, the fabric is dried and heat treated at a temperature not lower than 100"C, preferably of 
150' C to 190' C, for 30 seconds to 3 minutes. It is preferred that the amount of the fluorine type water and 
oii-repellency agent be 0.5 to 2.0% by wieght as the active ingredient based on the weight of the fabric to 
be treated. 

40 In the present invention, the fiber of the modified polyester may be used in combination with other fiber. 
Examples of the other fiber may include ultra-fine multifilament yarns and spun yarns. As the spun yarns, 
there may be mentioned those consisting of or containing ultra-fine fibers. The ultra-fine fibers including 
ultra-fine multifilaments and staple fibers may be made of polyesters, polyamldes or polyolefins. Further, as 
the ultra-fine fibers, there may be employed split type composite fibers which are formed In the state that 

45 polyamide and polyester are alternately bonded in a filament and are then converted into ultra-fine fibers by 
splitting it Into the respective component filaments at a later processing stage in the form of a yarn of fabric, 
and Islands-ln-a-sea type composite fibers which are converted into ultra-fine fibers by removing the sea 
component composed of a polymer such as a polystyrene polymer to retain only the Islands component 
generally composed of polyamide. polyester or the like. In the case where the ultra-fine fibers are used as a 

50 multifilament yarn, they may be used alone or in combination. The ultra-fine fibers may preferably have 
Individually a fineness of not more than 0.13332 tex (1.2 deniers). more preferably not more than 0.1111 tex 
(1 .0 denier). 

The ultra-fine fibers may be combined with the modified polyester fibers upon the formation of the 
fabric. For example, they may be combined by forming a mixed yarn of a modified polyester multifilament 
55 yarn and an ultra-fine multifilament yarn and then forming a fabric using the mixed yarn, or by forming a 
mixed woven or knitted fabric using a modified polyester multifilament yarn or a textured yarn obtained 
therefrom along with an ultra-fine multifilament yarn. The above-mentioned mixed yarn may be prepared by 
blending, intertwisting or intertwining the fibers together. Most preferably, the mixed yarn may be prepared 
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by interlacing together a nnodlfied polyester multifilament yarn having a relatively high heat shrinkability and 
an ultra-fine multifilament yarn having a relatively low heat shrinkability. Then, the mixed yarn is converted 
into a fabric and the fabric is subjected to heat treatment to allow the surface of the mixed yarn covered 
with the ultra-fine fiber and produce fine irregularity on the fabric surface. In this case, the difference of the 
5 heat shrinkability between the modified polyester fiber and the ultra-fine fiber preferably ranges from 5 to 
20%. 

In the case of the intertwisted mixed yarn, there may be used a modified polyester multifilament yarn 
and an ultra-fine multifilament yarn having a heat shrinkability difference therebetween as mentioned above 
and further, a textured ultra-fine multifilament yarn may be used as the ultra-fine multifilament yarn. By 
10 subjecting a fabric made from such an intertwisted mixed yarn to heat treatment, there can be easily 
obtained fabric wherein the surface of the mixed yarn Is covered with the ultra-fine fibers and fine 
irregularity is appeared on the surface of the fabric. 

In the case of the above-mentioned mixed woven fabric, the weave of the fabric is not particularly 
critical, and fabric of plain weavers, twill weaves, satin weaves and derivative weaves therefrom can be 
75 advantageously used. Woven fabrics of a high density are particularly preferred. As the mixed woven fabric, 
fabrics containing the modified polyester yarn as the warp and the ultra-fine yarn as the weft, or vice versa, 
and of double weaves can be advantageously used. 

The fabric may be a double woven fabric or an interlock knitted fabric. Preferably, the fabric has one 
surface (e.g., front side) mainly composed of the ultra-fine fiber and the other surface (e.g., reverse side) 
20 mainly composed of the modified polyester fiber, For example, there may be mentioned a double woven 
fabric having a front side surface of a plain weave composed of the ultra-fine fiber and having a high 
density of a cover factor ranging fronri 1,400 to 3,400. Advantageously, such a fabric may have a reverse 
side surface having a cover factor of 1 to 1/4 of that of the front side surface. 

The cover factor K can be determined as the total of the covigr factors of both the warp and weft, each 
25 of which is calculated by the following formula: 


K = .Vtex (denier) of warp x density of warp 

30 ' 

per 0« 0254m (inch) 

+ ■ 

35 

^tex (denier) of weft x density of weft 
per 0.0254ra (inch). 

40 

A mixed woven or knitted fabric formed using a modified polyester fiber yarn and a spun yarn may also 
be preferably used. Such a fabric may have the same constitution as mentioned above with respect to the 
fabric containing a multifilament yarn. As the spun yarn, conventional spun yarns of any of natural fibers 
and man-made fibers can be used. Preferably, there may be exemplified spun yarns composed of an ultra- 

45 fine fiber having a single fiber tex (denier) of not more than 0.13332 tex (1.2 deniers), more preferably not 
more than 0.1111 tex (1.0 denier). In addition to the spun yarn composed exclusively of the ultra-fine fiber, 
there may also be used a blended spun yarn containing the ultra-fine fiber along with another fiber. As the 
other fiber, there may be exemplified conventional fibers for clothing having a single fiber tex (denier) 
ranging from 0.16665 to 0.4444 tex (1.5 to 4.0 deniers). Preferably, the blended spun yarn contains the 

50 ultra-fine fiber in an amount of 20 to 80% by weight based on the total weight of the yarn. Furthermore, the 
blended spun yarn preferably has a cotton count of from 16 to 60. 

In the preparation of the fabric according to the present invention, after forming a fabric, the fabric is 
applied with a fluorine type water and oil-repellency agent at least one surface. Where a fabric containing 
an ultra-fine fiber is used, prior to the application of the water and oil-repellency agent, the fabric may 

55 advantageously be subjected to heat treatment to predominantly arrange the ultra-fine fiber in the surface 
area of the fabric, and then to calendering to impart smoothness onto the surface despite of the fine 
irregularity due to the existence of the ultra-fine fiber. Further, the fabric may be subjected to raising to 
raise the ultra-fine fiber arranged in the surface area by the heat treatment and, thus, cover at least one 
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surface with the raised ultra-fine fiber, prior to the application of the water and oil-repellency agent. 

The fabric of the present Invention is different from a conventional product formed by treatment with an 
antistatic agent and a water-repellency agent, in which both the antistatic agent and the water-repellency 
agent are copresent In the fabric to obtain the effects of both the agents. Namely, in the fabric of the 

6 present invention, since the aniistatic agent is blended in the Interior of the fiber, a durable antistatic effect 
can be obtained. Furthermore, since the surface of the fabric is covered with the fluorine type water and oil- 
repellency agent as the waterTrepellency agent, the fluprine type water and oil-repellency agent is not 
influenced by the hydrophilic antistatic agent and its effect is sufficiently exerted. Especially, in the case 
where a modified polyester having a continuous hollow portion in the section thereof is used and the 

10 polyoxyalkylene glycol as the antistatic agent is used in combination with the ionic antistatic agent, there is 
brought about a peculiar distribution, deemed to be due to a certain bleed-out phenomenon, in which the 
ionic antistatic agent is substantially uniformly dispersed but the majority of the polyoxyalkylene glycol 
component is agglomerated in .the portion surrounding th^ hollow portion. By this peculiar distribution, even 
if the amount of the ionic antistatic agent is reduced, an excellent antistatic effect can be attained. By 

75 applying the water repellent to this modified polyester fiber having a hollow portion, both the antistatic 
property and the water-repellent property can be imparted to the fabric. 

By using the above-mentioned modified polyester fiber, this antistatic property can be made durable. It 
the fluorine type water and oil-repellency agent is used in combination with the above-mentioned polyfunc- 
tinal aziridine compound and/or melamjne derivative, an excellent durability can be Imparted to the water 

20 repellency. 

The present Invention will now be illustrated by the following examples. In the examples, the 
measurements of the antistatic property and water repellency and washing for determining the washing 
resistance were carried out according to the following methods. 

25 Antistatic Property 

The frictional charge voltage (V) was measured in an atmosphere maintained at a temperature of 20'C 
and a relative humidity of 50% by using a rotary static tester of Kybdai-Kaken type and a cotton fabric as 
the reference fabric. 

30 

Water Repellecy . 

The water repellency was measured according to the spray test method 5.2 of JIS L-1092. 
35 Washing 

By using a household washing machine and Super Zab (supplied by Kao Soap) as the detergent, the 
following washing cycle was repeated predetermined times: 

40 washing (detergent concentration of 2 g/1, bath ratio of 1/30, 40* C, 10 minutes) denydration water 
washing (bath ratio of 1/30. 2 minutes) dehydration water washing (bath ratio of 1/30, 2 minutes) 
dehydration air drying. 

Example 1 

45 

When a polyethylene terephthalate composition comprising 98.8 parts by weight of polyethylene 
terephthalate having an intrinsic viscosity of 0.65 as measured at 25*C in o-chlorophenol and 1.2 parts by 
weight of a mixture containing polyoxyethylene glycol having an average molecular weight of 20,000 and 
sodium alkyi sulfonate having an average number of carbon atom of 12 of 13 at a ratio of 2:1 was melt- 

50 spun. The melt was extruded at a rate of 19.7 g/min from an orifice plate having 24 extrusion holes having a 
diameter of 1.0 mm and a slit width of 0.15 mm. The extrusion temperature was 295' C and the spun fiber 
was taken up at a take-up speed of 1200 m/min. The obtained undrawn yarn had one continuous hollow 
portion at the center of the fiber, which was continuous in the direction of the fiber axis. In a drawing 
apparatus in which a feed roller maintained at 80 ^C, a groove non-contact type heater maintained at 210* C 

55 and a take-up roller were arranged in this order, the undrawn yarn was drawn at a draw ratio of 2.95 
between the feed roller and the take-up roller and taken up at a take-up roller speed of 500 m/min to obtain 
a drawn yarn having a fineness of 5.5661 tex (50.1 deniers), a strength of 4.2 g/0.1111 tex (de), an 
elongation of 42% and a hollow ratio of 1.7%. 
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A plain weave fabric was prepared by using this drawn yarn as the weft and a 5.555 tex (50 de)/24 til 
regular polyester filament yarn as the warp, and the obtained green fabric was scoured, heat set and dyed 
according to customary procedures. 

The fabric was immersfed in the following padding bath containing a fluorine type water and oil- 
5 repellency agent and squeezed to a pick-up bf 40% by a mangle. 

Fluorine type water and oil-repellency agent (Asahi Guard AG710 supplied by Asahi Glass) 12% 

Melamine resin (methoxylated t^imethylol melamine, Sgmitex Resin M-3 supplied by Sumitomo Kagaku) 

0.3% 

Azirldlne compound (Chemitlte DZ-22 supplied by Nippon Shokubai Kagaku Kogyo and containing 25% of 

10 

^ 0 ^ 6 ^ 

75 

0.6% 

Catalyst (Sumitex Accelerator ACX supplied by Sumitomo Kagaku) 0.1% 

Then, the fabric was dried at 120* C for 1 rninute and heat treated at 170* C for 1 minute. 

20 

Comparative Example 1 

A plain weave fabric was prepared In the same manner as described In Example 1 by using a 5.555 tex 
(50 de)/24 fil regular polyester filament yarn as the warp and weft, and the fabric was processed in the 
25 same manner as described in Example 1 . 

Comparative Example 2 

. A woven fabric obtained by carrying out weaving, scouring, pre-heat-setting and dyeing in the same 
30 manner as in Comparative Example 1 was immersed in the following padding bath and squeezed to a pick- 
up of 40% by a mangle. Then, the fabric was dried at 120*C for 1 minute and heat treated at 170* C for 1 
minute. 

Fluorine type water and oil-repellency agent (Asahi Guard AG710 supplied by Asahi Glass) 12% 

Melamine resin (methoxylated trimethylol melamine, Sumitex Resin M-3 supplied by Sumitomo Kagaku) 

36 0.3% . 

Aziridine compound (Chemitlte DZ-22 supplied by Nippon Shokubai Kagaku and containing 25% of 

H.C^ II H ^ H II "CH ^ 

0 o 

0.6% 

45 Catalyst (Sumitex Accelerator ACX supplied by Sumitomo Kagaku) 0.1% 

Antistatic agent (Nicepole TF-53 supplied by NIkka Kagaku) 0.5% 

With respect to each of the woven fabrics obtained In Example 1 and Comparative Examples 1 and 2, 
the antistatic property and water repellency were measured. The obtained results are shown in Table 1 . 

50 


55 
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Table 1 




Frictional Charge Voltage (V) 

Water Repellency (points) 

5 


before washing 

after 10 

after 20 

before washing 

after 10 

after 20 




washings 

washings 


washings 

washings 


Example 1 

1000 

1100 

1100 

100 

100 

90-100 


Comparative Example 1 

3500 

4000 

4000 

100 

100 

90-100 

70 

Comparative Example 2 

205 

3600 

4100 

100 

70-80 

50 


In Comparative Example 1 , the water repellency and its washing resistance were good, but no antistatic 
effect could be attained. In Comparative Example 2 where the antistatic agent was incorporated In the 
treating bath to obtain an antistatic effect, the antistatic property was good before washing but this antistatic 
75 property had no washing resistance. Furthermore, the water repellency was poor in the washing resistance. 
In contrast, in Example 1 of the present invention, both the antistatic property and the water repellency were 
at very good levels and were excellent In the washing resistance. 

Example 2 . 

20 

A mixture of 100 parts by weight of dimethyl terephthalate, 70 parts by weight of ethylene glycol and 
0.025 part by weight of manganese acetate as a transesterification catalyst was heated under stirring while 
distilling off the formed methanol for 90 minutes to effect transesterification. Then, 0.015 part by weight of 
phosphorous acid as a stabilizer and 0.041 part by weight of antimony trioxide as a polycondensatlon 

25 catalyst were added, the mixture was heated to 285 •C, and the polycondensation was carried out under a 
reduced pressure of 60 mmHg for 30 minutes and the under a highly reduced pressure of 0.5 mmHg for 80 
minutes. After the completion of the polycodensation, 3 parts by weight of polyoxyethylene glycol of an 
average molecular weight of 10,000 and 3 parts by weight of sodium dodecyl sulfonate were mixed with the 
resultant polymer to obtain a polyethylene terephthalate composition having an intrinsic viscosity of 0.65 as 

30 measured in o-chlorophenol at 25 • C. 

The obtained composition was converted into chips and, after drying, spun into filaments at a spinning 
temperature of 290* C and a take-up speed of 1,500 m/min. The filaments were drawn at 85*C and a draw 
ratio of 3.2 to obtain a solid modified polyester multifilament of 5.555 tex (50 de)/24 fll, A plain weave fabric 
was formed using the obtained modified polyester multifilament as the weft and an ordinary polyester 

35 multifilament of 5.555 tex (50 de)/24 fil as the warp. The fabric was scored, heat set and dyed in a 
conventional manner. Then, the fabric was immersed into a padding bath having the same composition as 
described In Example 1, squeezed into a pick-up of 45% on a mangle. The fabric was dried at 120* C for 1 
minute, and heat treated at 170* C for 1 minute. 

The obtained fabric was then subjected to the measurement of the antistatic property and water 

40 repellency. The results are shown in Table 2 below. 

Table 2 



Frictional Charge Voltage (V) 

Water Repellency (points) 

before washing 

after 10 
washings 

after 20 
washings 

before washing 

after 10 washings 

after 20 washings 

Example 2 

800 

900 

900 

100 

90-100 

90 


50 

Example 3 

When a polyethylene terephthalate composition comprising 98.8 parts by weight of polyethylene 
55 terephthalate having an intrinsic viscosity of 0.65 as measured at 25'C in o-chlorophenol and 1.2 parts by 
weight of a mixture containing polyoxyethylene glycol having an average molecular weight of 20,000 and 
sodium dodecyl benzene sulfonate having an average number of carbon atom of 12 to 13 at a ratio of 2:1 
was melt-spun. The melt was extruded at a rate of 19.7 g/min from an orifice plate having 24 extrusion 
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hotes having a diameter of I.Omm and a slit width of 0.15 mm. The extrusion temperature was 295 'C and 
the spun fiber was taken up at a take-up speed of 1200 m/min. The obtained undrawn yarn had one 
continuous hollow portion at the center of the fiber, which was continuous in the direction of the fiber axis. 
In a drawing apparatus in which a feed roller was set at 80 'C, the feed roller and a take-up roller were 

5 arranged in this order, the undrawn yarn was drawn at a draw ratio of 2.95 between the feed roller and the 
take-up roller and taken up at a take-up roller speed of 500 m/min to obtain a high shrinkage drawn yam 
having a fineness of 5.57722 tex (50.2 denier), a strength of 4.2 g/0.1111 tex (de), an elongation of 45%, a 
hollow ratio of 1 .7% and a boiling water shrinkage of 16%. 

A high density plain weave fabric having a total cover factor (warp and weft) of 2.071, a warp density of 

10 184/3.79 cm and a weft density of 104/3.79 cm was prepared by using a mixed multifilament yarn made 
from the obtained modified polyester multifilament yarn and an ultra-fine polyethylene terephthalate 
multifilament yarn of 7.1104 tex (64 de)/144 fll and having a boiling water shrinkage of 8%. The fabric was 
subjected to scoring, reluxing, drying, pre-heat-setting, dyeing and drying according to conventional 
process. However, the scoring and reluxing were carried out under a tension as low as possible so as to 

76 fully develop the shrinkage difference between the component filaments. 

The fabric was then subjected to water repellent treatment using the following treating composition: 


Asahi Guard AG710 

6% 

Unika Pesin 380K (Union Kagaku) 

0.3% 

Sumitex Accelarator ACX 

0.1% 

Water 

93.6% 


The fabric was applied with the treating liquid composition by padding to a pick-up of 48%, dried at 
25 100°C, and then heat treated at 180°C for 30 seconds. 

Comparative Example 3 

The procedure as in Example 3 was repeated except that a mixed multifilament yarn made from an 
30 ordinary polyethylene terephthalate multifilament yarn of 5.555 tex (50 de)/24 fll and having a boiling water 
shrinkage of 17% and an ultra-fine polyethylene terephthalate multifilament yarn of 7.1104 tex (64 de)/144 fil 
and having a boiling water shrinkage of 8% was used. 

The antistatic property and water repellency of the fabrics obtained in Example 3 and Comparative 
Example 3 were measured. The results are shown in Table 3 below. 

35 

Table 3 



Frictional Charge Voltage (V) 

Water Repellency (points) 


before washing 

after 5 washings 

before washing 

after 5 washings 

Example 3 

1100 

1200 

100 

100 

Comparative Example 3 

3800 

4200 

100 

100 


45 

Example 4 

A hollow composite fiber was prepared according to the procedure as described in JP-A-51 70366, 

using polyethylene terephthalate having an intrinsic viscosity of 0.62 as measured at 35°C in o-chlorophenol 
60 and poly- c -caproamide having an intrinsic viscosity of 1.30 as measured at 35°C in methacresol. The 
composite fiber had a configuration in which 8 polyester component portions and 8 polyamlde component 
portions were alternately and adjacently arranged In a circular form and extended along the fiber axis to 
form a cylindrical body as a whole. The composite fiber had a ratio by weight of the polyester component 
portions to the polyamlde component portions of 1:1, and each of the portions had a fineness of 0.035552 
55 tex (0.32 denier) and the composite fiber itself had a fineness of 0.41107 tex (3.7 deniers). The hollow ratio 
(i.e., the proportion of the volume of the hollow portion to the total volume of the whole polyester component 
and polyamide component portions and the hollow portion) was 8%. 

A plain weave fabric was prepared using the obtained hollow composite multifilament yarn of 8.3325 tex 
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(75 de)/20 fir as the weft and a modified polyester multifilament yam of 5.555 tex (50 de)/24 fil as obtained 
in Example 1 as the warp. The fabric, was immersed in a 1% emulsion of Tetrosin OEN (containing 36% of 
o-phenylphenol, supplied by Yamakawa Yakuhin) at a goods to liquor ratio of 30:1 at 30°C for 30 minutes. 
The fabric was soaped In ah at|ueous bath containing 0.5% of soda ash and 1 g/l of Scoreroll 400 (supplied 
by Kao Atlas) at 90°C for 20 minutes, and then' heat set and dyed in a conventional manner. The fabric was 
thfsn treated as described in Example 2. 

Comparative Example 4 

By repeating procedure as in Example 4, except that an ordinary polyester multifilament yarn of 5.555 
tex (50 de)/24 fil was used as the warp, a fabric was formed and dyed. The dyed fabric was then Immersed 
into a padding bath as described in Example 2, squeezed to a pick-up of 45% and heat treated at 120°C for 
1 minute and at 170°C for 1 minijte. , 

The measured antistatic property and water repellency of the fabrics obtained in Example 4 and 
Comparative Example 4 are shown in Table 4 below. 

Table 4 



Frictlonal Charge Voltage (V) 

Water Repellency (points) 

before washing 

after 20 washings 

before washing 

after 20 washings 

Example 4 

1100 

1100 

ioo 

100 

Comparative Example 4 

500 

4300 

100 

80 


Example 5 

A plain fabric was prepared using a modified polyester multifilament yarn of 5.555 tex (50 de)/24 fil as 
the warp and a spun yarn of 11.80993 tex (50 S/1) as the weft. The spun yarn was prepared by spinning 
together polyester staple fibers having a single fiber tex (denier) of 0.08888 tex (0.8 denier) and a length of 
38 mm and polyester staple fibers having a single fiber tex (denier) of 0.14443 tex (1.3 deniers) and a 
length of 38 mm at a mixing ratio of 1:1. The fabric was scored and dyed in a conventional manner, and 
treated with a water repellent-Imparting composition as described in Example 3. 

The obtained fabric had a good antistatic property as having a frictlonal charge voltage of 900 to 1 ,000 
V and a high water repellency as being at a level of 100 points both before washing and after 5 washings. 

The names Sumitex Accelerator ACX, Nicepole TF-53, Super Zab. Asahl Guard AG710, Sumitex Resin 
l\/l-3, Chemitlte DZ-22 and Scoreroll 400 as used herein are registered trade marks. 

Claims 

1- An antistatic polyester fabric having water repellency, the fabric comprising a modified polyester fibre 
composed mainly of a polyester and blended with up to 3% by weight of an antistatic agent comprising 
a polyoxyalkylene glycol having no substantial reactivity with the polyester and an ionic antistatic agent, 
the modified polyester fibre having a hollow portion continuous in the longitudinal direction thereof and 
the polyoxyalkylene glycol being agglomerated in a portion of the fibre surrounding said hollow portion, 
characterised In that at least one surface of the fabric is covered with a fluorine type water and oil- 
repellency agent. 

2. A fabric as claimed in Claim 1, wherein said fabric comprises the modified polyester fibre in 
combination with an ultra-fine fibre. 

3. A fabric as claimed in Clairin 2, wherein the modified polyester fibre is combined with the ultra-fine fibre 
by forming a mixed yarn of a modified polyester multifilament yarn and an ultra-fine multifilament yarn. 

4. A fabric as claimed in Claim 2. wherein the modified polyester fibre is combined with the ultra-fine fibre 
by forming a mixed woven or knitted fabric. 
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5. A fabric as claimed in Claim 1, wherein said fabric comprises the modified polyester fibre in 
combination witli a staple fibre, in the form of a spun yarn. 

6. A fabric as claimed in Cteim 6. wherein said staple fibre comprises an ultra-fine fibre. 
PatentansprUche . 

1. Wasserabweisender, antistatischer Polyesterstoff, welcher sine modifizierte Polyesterfaser umfa/3t, die 
hauptsMchlich aus einem Polyester besteht, dem bis zu 3 Gew.-% eines antistatischen Mittels 

10 beigemengt sind, welches ein Polyoxyall<ylenglykol umfafit, welches mit dem Polyester im wesentlichen 
nicht reagiert, sowie ein ionisches, antistatisches Mittel, wobei die modifizierte Pplyesterfaser einen 
kontinuierlich in ihrer Langsrichtung verlaufenden Hohlraum aufweist und wobei das Polyoxyalkylengly- 
kol in einem Teil der Faser gesammelt ist. welchertden Hohlraum umgibt, 

dadurch gekennzelchnet, 6aB mindestens eine Oberflache des Stoffes mit einem wasser- und 
15 5labweisenden Mittel auf Fluorbasis bedeckt ist. 

2. Stoff nach Anspruch 1, bei- dem der Stoff die modifizierte Polyesterfaser in Kombination mit einer 
ultrafeinen Faser umfaBt. 

20 3. Stoff nach Anspruch. 2, bei dem die modifizierte Polyesterfaser dadurch mit der ultrafeinen Faser 
kombiniert ist, 6aB ein Mischgarn aus einem Multifilamentgarn aus der modlfizierten Polyesterfaser und 
einem Multifilamentgarn aus der ultrafeinen Faser gebildet wird. 

4. Stoff nach Anspruch 2, bei dem die modifizierte Polyesterfaser mit der ultrafeinen Faser kombiniert 
25 wird, indem ein gewebtes Oder gestricktes Mischgewebe hergestellt wird. 

5. Stoff nach Anspruch 1, bei dem der Stoff die modifizierte Polyesterfaser in Kombination mit einer 
Stapelfaser in Form eines gesponnenen Garns umfaBt. 

30 6. Stoff nach Anspruch 6, bei dem die Stapelfaser eine ultrafeine Faser umfafit. 

Revendlcations 

1. Tissu en polyester antistatique hydrophobe, comprenant des fibres en polyester modifi^es composees 
35 essentiellement d'un polyester melange avec jusqu'a 3% en poids d'un agent antistatique comprenant 

un polyoxyalkylene glycol n'ayant pratiquement pas de reactivite vis-a-vis du polyester, et un agent 
antistatique ionlque, les fibres en polyester modifiees presentant une partie creuse continue dans leur 
sens longitudinal et le polyoxyalkylene glycol etant agglomere dans une partie de la fibre entourant 
ladite partie creuse, caracterise en ce qu'au moins une surface du tissu est couverte d'une eau de type 
40 eau fluor^e et d'un agent lipophobe. 

2. Tissu selon la revendication 1, qui comprend les fibres en polyester modifiees en combinaison avec 
des fibres ultra-fines. 

45 3. Tissu selon la revendication 2, dans lequel les fibres en polyester modifiees sont combin^es avec les 
fibres ultra-fines pour former des fils melanges de fils multifilaments en polyester modifies et des fils 
multifilaments ultra-fins. 

4. Tissu selon la revendication 2, dans lequel les fibres en polyester modifiees sont cornbin^es avec des 
50 fibres ultra-fines pour former un tissu mixte tisse ou tricote. 

5. Tissu selon la revendication 1 dans lequel les fibres en polyester modifiees sont combinees avec des 
fibres coupees pour former des files de fibres. 

65 6. Tissu selon la revendication 5 dans lequel lesdites fibres coupees comprennent des fibres ultra-fines. 
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